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The serum iron concentration and hematological parameters were assessed of lactating and non-lactating Nili-Ravi 
buffaloes (Bubalus bubalis). A total of four dairy farms were visited in Gujrat district to collect blood samples from the 
buffaloes and the samples were analyzed for hematological parameters and serum iron concentration. Haemoglobin, white 
blood cell, red blood cells, lymphocyte, hematocrit and iron concentration were recorded higher in lactating buffaloes, 
while mean corpuscular volume, corpuscular Hemoglobin, corpuscular Hemoglobin Concentrations and platelets were 
found least in non lactating buffaloes. Furthermore all the hematological parameters and iron concentration were found 
significantly (P<0.05) different between lactating and non-lactating buffaloes. 
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INTRODUCTION 


Livestock is a growing business in Pakistan and 
Government is striving to promote this business. It provides 
milk, meat and leather etc, to rapidly growing human 
population. Yet progress is too slow compared to 
geometrical increase of population. Among livestock 
buffaloes are good dairy animal which produce almost 
28694 liters milk out of total 46440 liters of milk produced 
in the country (Anonymous, 2011; Saleem et al., 2014). 
Nili-Ravi and Kundi are best breeds present in Pakistan, 
moreover, Nili-Ravi is the highest milk producing buffalo 
and maximum concentration is in Punjab. 

In farm animals including Nili-Ravi both macro and micro 
minerals play an imperative role in production and 
reproduction (Corah, 1996). A blood mineral content in 
buffaloes and cows varies at different levels like species and 
area as well as depends upon the level of minerals in fodder 
(Bedi and Khan, 1984; McDowell and Arthington, 2005; 
Abbas ef al., 2012; Abbas et al., 2013). In forages, iron 
concentration is highly variable but mainly forages contain 
from 70 to 500 mg Fe/kg. This difference in forage iron 
mainly due to its concentration in soil. Water intake also can 
be important sources of iron for beef cattle. Accessibility of 
iron from forages appears to be lower than from 
supplemental iron sources (Thompson and Raven, 1959). 
Trace minerals deficiency cause harmful effect on growth 
and reproduction rate of animals. Sometimes, imbalance of 
minerals takes place rather than mineral deficiency (Grace, 
1983). The requirement of trace minerals depends upon: 
Animal species, sex, stages of growth and reproduction 
(Henderson, 1990). Iron is a vital constituent in the proteins 
structures that is involved in the transportation and 
consumption of oxygen. Furthermore, many other trace 
minerals, several enzymes also contain iron or activated by 
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iron (Beard, 2001; Arthington, 2002; Nathan et al., 2003, 
Gibson, 2005; Shabir et al., 2014). The signs of iron 
deficiency in animals may include: anemia, anorexia, 
reduced growth rate, or increased rate of weight loss, 
reduced immune _ response, laziness, Pale mucous 
membranes, Atrophy of the papillae of the tongue. 
(Arthington, 2002). The present study is aimed to estimate 
the level of iron and blood parameters in lactating and non- 
lactating buffaloes. 


MATERIALS AND METHODS 


The present study was conducted to estimate iron deficiency 
and blood profile in heifers and milch buffaloes (Nili-Ravi 
buffaloes (bubalus bubalis)) of District Gujrat (32.5833° N, 
73.7500° E), Punjab, Pakistan. The main source of irrigation 
in this region is Chenab River which flow through the 
District. 

Four livestock farms were selected for collection of blood 
samples. A total 40 blood samples were collected from 
lactating (n= 20) and heifers (n= 20) buffaloes from four 
livestock farms and 10 samples from each farm. 10 ml blood 
sample was taken from jugular vein of both lactating and 
heifers buffaloes using 20cc syringe. Of which 3ml of blood 
sample was preserved in tubes containing EDTA 
(anticoagulant) for biochemical analyses and 4ml of blood 
was kept in tubes prefilled with gel for serum separation. 
The latter blood samples (4 ml) were centrifuged at 4000 
rpm for 5 min. to collect plasma within 24 hours after the 
collection of samples. The plasma samples were labeled and 
stored in centrifuged tubes at -4 °C in refrigerator (Made in 
China) till further analysis. Wet digestion of plasma was 
done, as described by Richard (1968). Iron was estimated by 
using Spectrophotometer (Perkin Elmer AA400). The 
concentrations of each sample were recorded with the help 
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Table 1: Comparison of Hematological Parameters and serium iron concentration between Lactating and Non-lactating Buffaloes 


(n= 40) 











Hernatological Parameters Lactating Buffaloes Non-Lactating Buffaloes bvahie aac 
Min. Max. Mean+SE Min. Max. Mean+SE 
HGB (g/dL) 5.5 12.3 9.94+0.47 8.4 13.4 11.29+0.34 -2.12 0.040% ** 
WBCs (x10°/uL) 4.72 17.16 8.32+0.78 7.72 15.43 11.06+0.58 -3.12 0.000*** 
RBCs (x10°/uL) 2.23 6.84 5.38+0.25 37 10.87 6.69+0.39 -2.26 0.030** 
LYM (%) 1.68 6.43 2.9740.27 1.7 10.57 5.43+0.60 -3.89 0.000*** 
HCT (%) 16.14 36.9 27.1741.27 23.91 40.67 31.10+1.04 -2.12 0.040** 
MCV (fL) 31 72 51.75+2.08 37 54 45.85+1.09 2.11 0.040** 
MCH (pg) 12.1 24.9 19.85+0.63 11.5 25.9 17.87+0.65 2.14 0.040** 
MCHC (g/dL) 33.3 40.4 37.85+0.45 30.5 41.5 35.94+0.67 2.25 0.030** 
PLT(x10°/uL) 5 497 237.9431.76 25 455 171.15+25.91 2.20 0.030** 
Iron Concentration 1.44 3.19 1.8840.10 1.46 4.55 2.38+0.15 -2.32 0.030** 





Note: HGB = Haemoglobin, WBCs = white blood cell, RBCs = red blood cells, LYM = lymphocyte, HCT = Hematocrit, MCV = Mean 
corpuscular volume, MCH = Mean corpuscular Hemoglobin, MCHC = Mean corpuscular Hemoglobin Concentration and PLT = Platelets 


of regression equation (Akhtar et al., 2011). Abacus 
automatic hematological analyzer (Abacus Junior model No. 
2009) was used to measure complete blood count on the 
same day of sample collection. 4ml of blood was kept in 
tubes containing gel. 

Data obtained were analyzed by using PAST Statistical 
Software and Microsoft Excel sheet 2010. To determine the 
significance among lactating and non-lactating buffaloes 
Paired t- test was applied on data at 0.05% level of 
significance. 


RESULTS AND DISCUSSION 


The present study was aimed to highlight variation of blood 
parameters and iron concentration in lactating and non- 
lactating buffaloes. Iron plays a pivotal role in living 
animals as it is an essential component of protein structure 
(e.g. Hemoglobin, Myoglobin and cytochromes). Moreover, 
many other trace minerals and variety of enzymes also 
constitute iron (Arthington, 2002). Iron is essential mineral 
attained from diet and engaged in superior gastrointestinal 
tract (GI) (NRC, 1985). 

The table 1 shows (Mean +S.E) values of blood parameters 
and iron concentration in lactating and non-lactating 
buffaloes studied in dairy farms at District Gujrat. Among 
haematological parameters HGB, WBC, LYM and HCT had 
higher values in non-lactating buffaloes (11.29+40.34g/dL, 
11.06+0.58x10°%UL, — 6.69+0.39x10°/uL, — 5.4340.60%, 
31.1041.04% respectively) compared to lactating buffaloes 
(9.9440.47 g/dL, 8.3240.78x10°/uL, 5.38+0.25x10°/uL, 
2.97+40.27%, 27.1741.27% respectively). Whereas MCV, 
MCH, MCHC and PLT were recorded least in non-lactating 
than lactating Buffaloes. However, all the hematological 
parameters were found significantly different (P<0.05) in 
lactating and non-lactating buffaloes. Similar work was 
conducted by Ciaramella et al. (2005), they determined that 
heifer buffaloes have higher values of different blood 
parameters (PCV) compared to old buffaloes and lower 
values of mean corpuscular haemoglobin (MCH) and mean 
corpuscular haemoglobin concentration (MCHC). 

Minerals play imperative role from early stages in life of 
both human beings and livestock. Before recorded history, 
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common salt was traded to satisfy the salt cravings of 
grazing animals. Under nutrition is generally accepted as 
one of the most important limitation of livestock (e.g. 
buffaloes) production in tropical countries. Moreover, the 
lack of protein and sufficient energy is mainly responsible 
for sub-optimum livestock production (McDowell et al., 
1983). Yet the iron is associated with metabolic and 
hematological characters (Ganong, 1967). The results of 
present study indicated that iron concentration was much 
higher in non-lactating (2.38 + 0.15) compared to lactating 
(1.88 + 0.10) buffaloes. Moreover the mean concentration of 
serum iron was significantly different (P<0.05) between 
lactating and non-lactating buffaloes (Table 1). Previously 
similar work was conducted by Akhtar et al. (2011), they 
determined the status of trace minerals in Nili-Ravi 
buffaloes of District Kasur. They found the concentration of 
serum iron was considerably higher in calves compared to 
lactating buffaloes. Similar findings were reported by Yadav 
et al. (1998) and Samanta and Samanta (2002). They 
reported that the serum iron level in animals of different 
physiological status ranged from 1.44 + 0.32 to 2.93 + 0.56 
ppm. In Iran Noaman (2013) determined the concentration 
of serum iron of dairy cattle and found the concentration of 
iron in serum (2.82+0.12 ug/ml) in blood samples. 


CONCLUSION 

Both lactating and non-lactating buffaloes were found iron 
deficient, and lactating buffaloes require more mineral 
contents compared to non-lactating buffaloes. Moreover the 
physiological status of buffaloes is determines by the level 
of minerals and blood profile. To overcome this critical 
problem in buffaloes is compensated by proper iron 
supplements such as ferrous sulfate, ferrous carbonate and 
ferric oxide. 
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